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(54) EXPOSURE DEVICE AND METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To increase the resolving power and the focal depth 
near the marginal resolution by a method wherein the 
illumination component by TE polarization waves in the parallel 
direction with a pattern surface is increased by obliquely 
illuminating with linearly polarized light. 

CONSTITUTION: The beam emitted from a light source 1, after 
passing through an optical system 2, e.g. a beam expander, etc., 
to be reflected by a mirror 2, are made an even parallel beam by 
passing through a flyeye lens 4. At this time, an aperture 5 is 
arranged beneath the flyeye lens 4. The parallel beam passing 
through the aperture part of the aperture 5 and a condenser 
lens 1 obliquely illuminates a reticle 7, and a wafer 9 after 
passing through a projection lens 8. At this time, polarizers 
arranged on respective aperture parts of the applicable aperture 
5 opposite to one another and apart by 180° are set up to make 
the polarizing direction parallel with each other. Through these 
procedures, the resolving power and the focal depth near the 
marginal resolution can be increased. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The aligner characterized by being in the aligner which has an oblique-incidence means by which 
incidence of the beam of light from the light source is aslant carried out to a reticle, and having the polarizer 
which makes the above-mentioned beam of light linearly polarized light light. 

[Claim 2] The stage in which a substrate is carried, and the light source which irradiates the beam of light 
which carries out incidence to this substrate, The fly eye lens arranged between the reticle arranged between 
the light source and a stage, and a reticle and the light source, The aligner characterized by being arranged 
between a fly eye lens and a reticle, being in the aligner equipped with the oblique-incidence member which 
carries out incidence of the beam of light from the light source aslant to a reticle, and having the polarizer 
which makes the beam of light which carries out oblique incidence to a reticle from the above-mentioned 
oblique-incidence member linearly polarized light light. 

[Claim 3] The above-mentioned polarizer is an aligner according to claim 2 which makes parallel the plane 
of polarization of the linearly polarized light light to a substrate side. 

[Claim 4] It is an aligner given in any 1 term of claims 1, 2, or 3 with which the above-mentioned oblique- 
incidence member has the aperture prepared between the above-mentioned fly eye lens and the reticle, and 
this aperture was equipped with opening annularly arranged in respect of being perpendicular to the optical 
axis and which were matched for this opening with the above-mentioned polarizer. 

[Claim 5] The above-mentioned aperture is an aligner according to claim 4 which has opening allotted in the 
shape of zona orbicularis. 

[Claim 6] An aligner given in any 1 term of claims 1, 2, 3, 4, or 5 which prepared the projection lens which 
projects the beam of light which penetrated the reticle on a substrate front face between the above- 
mentioned reticle and the stage. 

[Claim 7] The above-mentioned light source is an aligner given in any 1 term of claims 1, 2, 3, 4, 5, or 6 
containing the laser which irradiates polarization light. 

[Claim 8] The exposure approach characterized by carrying out oblique incidence of the linearly polarized 
light light to a transferred object in the exposure approach which irradiates a beam of light at a transferred 
object, and imprints the pattern of a transferred object on an imprint object. 

[Claim 9] The above-mentioned linearly polarized light light is the exposure approach according to claim 8 
which made the plane of polarization parallel to the field where the pattern of an imprint object is imprinted. 

[Claim 10] The above-mentioned linearly polarized light light is the exposure approach according to claim 9 
by which incidence is carried out [ two or more ] to a transferred object from a light source field. 
[Claim 1 1 ] The linearly polarized light light from [ above-mentioned / two or more ] a light source field is 
the exposure approach according to claim 10 that the polarization direction of the linearly polarized light 
light from [ which counters ] a light source field is parallel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of an oblique-incidence exposure technique 
especially about the aligner and the exposure approach which are used for photograph RISOGURAFU 
processes, such as a semiconductor device and an electronic circuitry, etc. 
[0002] 

[Description of the Prior Art] In recent years, the demand to implementation of a detailed pattern is 
increasing with high integration of LSI. Conventionally, the main force of this detailed pattern formation 
technique (RISOGURAFU technique) is an aligner which uses g line (436nm) or i line (365nm) of a 
mercury lamp, and is the ultraviolet-rays exposure technique which combined the stepper and the novolak 
system resist. And high resolution-ization of a novolak system resist has been attained together with the 
improvement in the engine performance of a stepper (a raise in NA of a lens, improvement of superposition 
precision, etc.). Consequently, micro processing of a pattern with a width of face of about 0.35-0.40 
micrometers is becoming possible. 

[0003] However, when high definition is aimed at further, in extension of the conventional technique, it is 
becoming clear gradually that it cannot be coped with. Therefore, the further short-wavelength-izing and the 
various super resolution technique (for example, KrF excimer laser light (249nm) or mercury arc lamp light 
near 250nm etc.) (a phase shift mask, oblique incidence lighting, and pupil filter) are proposed, and 
examination is made. Also in this, short wavelength-ization is the universal technique. Moreover, oblique 
incidence lighting is explained below using the projection aligner shown in drawing 5 . 
[0004] As shown in drawing 5 , in this projection aligner, the optical system 2 of a beam expander etc. is 
penetrated, it is reflected in a mirror 3, and the beam of light injected from the light source 1 turns into a 
uniform parallel ray by the fly eye lens 4. This parallel ray passes circular opening of an aperture 5. This 
light that passed is irradiated by the reticle 7 through a condensing lens 6, further, penetrates the projection 
lens 8 and is irradiated by the wafer 9. 

[0005] The oblique incidence exposure approach using the zona-orbicularis lighting aslant illuminated to a 
reticle 7 using this projection aligner is stated to the 217th page of "Proceeding of KTI Microelectoronics 
seminor (1989)" by the binary name besides D.L.Fehrs. Moreover, this approach is indicated by several 
persons besides M.Noguchi at the 753rd page of "SPIE Vol.1674 Optical/Laser Microlithography V 
(1992)", and is indicated by several persons besides the 92nd page of this reference, or N.Shiraishi by 
trinominal besides KTounai at the 741st page of this reference. 

[0006] The aperture shown in drawing 6 (a) - (e) is used for this oblique incidence exposure approach 
instead of the above-mentioned aperture 5 ( drawing 5 ) which has circular opening. That is, the aperture 1 1 
of the 10 or 4 aperture lighting of two-point lighting, the aperture 13 of the 12 or 8 aperture lighting of zona- 
orbicularis lighting, or the aperture 14 of four-point (rectangle) lighting is arranged directly under the fly eye 
lens 4. This approach is the technique of eliminating a part for zero-order Mitsunari which carries out 
incidence perpendicularly to a reticle 7, being only a beam of light for slanting zero-order Mitsunari, and 
illuminating a reticle 7 with the zona-orbicularis-like beam of light which passed these openings. According 
to this zona-orbicularis-like beam of light, whenever [ between a part for zero-order Mitsunari and a part for 
a part for +primary Mitsunari and -primary Mitsunari / angle-of-diffraction / large ] can be taken. For this 
reason, whenever [ image formation face angle ] becomes large as compared with the former, and resolution 
improves. Moreover, the contrast in an image formation side increases and the depth of focus improves. 
[0007] Furthermore, the technique of using the polarization light at the time of exposure is indicated by 
JP,61-218132,A. This technique has prevented the multiple echo effectiveness within the image formation 
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optical system located between a transferred object (reticle) and an imprint object (wafer). This installs the 
circular polarization of light generating section which consists of a linearly polarized light plate and a phase 
polarizing plate (quarter-wave length plate) in image formation optical system. 

[0008] Moreover, the technique indicated by JP, 1-260452, A has controlled the scattered light and the 
diffracted light on a wafer side or inside a reticle by installing the polarization film in the opposite side of a 
reticle pattern side, and exposing by turning a metal reticle pattern side up further. 

[0009] Furthermore, if TM polarization wave (it is a vertical polarization wave to the direction of incidence 
and TE polarization wave) carries out incidence while resolution will increase if TE polarization wave 
(wave parallel to a wafer side) carries out incidence in parallel with a pattern side when exposing using 
polarization light, it is expected by the simulation that resolution falls rather than the case where it is 
unpolarized light. For example, it is indicated by several persons besides Y.Unno at the 879th page of 
"Proceeding of SPIE, 1927 (1993)." As shown in drawing 7 , in the case of TE polarization wave, the 
electric field of the zero-order diffracted light and the electric field of this of the primary [ **] diffracted 
light correspond with space in a perpendicular direction. For this reason, contrast improves. On the other 
hand, TM polarization wave is because each electric field of the zero-order diffracted light and the primary 
[ **] diffracted light slope mutually, so contrast deteriorates conversely. 
[0010] 

[Problem(s) to be Solved by the Invention] To be sure, it is effective in improvement in resolving power and 
the depth of focus, and it is only changing an aperture and application to the aligner is also easy for the 
oblique incidence exposure mentioned above. However, the amount of improvement is comparatively small, 
and the actual condition is inquired rather than contraction of the device design Ruhr bearing expansion of a 
process margin in mind. 

[001 1] Moreover, originally the above-mentioned technique using polarization light does not pursue high 

definition, and does not prevent degradation of the optical image by multiplex interference of exposure 

optical system, dispersion, and diffraction, and large high definition cannot be desired. 

[0012] Furthermore, although the simulation of the above-mentioned polarization light exposure shows the 

effectiveness of TE polarization wave, it does not show clearly in fact how it applies to real device 

manufacture. 

[0013] Then, the purpose of this invention is to offer the aligner and the exposure approach resolution and 

whose depth of focus improve. 

[0014] 

[Means for Solving the Problem] Invention indicated to claim 1 is the aligner equipped with the polarizer 
which is in the aligner which has an oblique-incidence means by which incidence of the beam of light from 
the light source is aslant carried out to a reticle, and makes the above-mentioned beam of light linearly 
polarized light light. 

[0015] The stage in which invention indicated to claim 2 carries a substrate, and the light source which 
irradiates the beam of light which carries out incidence to this substrate, The fly eye lens arranged between 
the reticle arranged between the light source and a stage, and a reticle and the light source, It is the aligner 
which has the polarizer which makes the beam of light which is arranged between a fly eye lens and a 
reticle, is in the aligner equipped with the oblique-incidence member which carries out incidence of the 
beam of light from the light source aslant to a reticle, and carries out oblique incidence to a reticle from the 
above-mentioned oblique-incidence member linearly polarized light light. 

[0016] Invention according to claim 3 is an aligner according to claim 2 with which the above-mentioned 
polarizer makes parallel the plane of polarization of the linearly polarized light light to a substrate side. 
[0017] It is an aligner given in any 1 term of claims 1, 2, or 3 with which the above-mentioned oblique- 
incidence member has the aperture prepared between the above-mentioned fly eye lens and the reticle in 
invention indicated to claim 4, and this aperture was equipped with opening annularly arranged in respect of 
being perpendicular to the optical axis and which were matched for this opening with the above-mentioned 
polarizer. 

[0018] Invention according to claim 5 is an aligner according to claim 4 which has opening to which the 
above-mentioned aperture was allotted in the shape of zona orbicularis. 

[0019] Invention indicated to claim 6 is an aligner given in any 1 term of claims 1, 2, 3, 4, or 5 which 
prepared the projection lens which projects the beam of light which penetrated the reticle on a substrate 
front face between the above-mentioned reticle and the stage. 

[0020] Invention indicated to claim 7 is an aligner given in any 1 term of claims 1, 2, 3, 4, 5, or 6 containing 
the laser with which the above-mentioned light source irradiates polarization light. 
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[0021] It is the exposure approach that ******** carr i es ou t oblique incidence of the linearly polarized light 
light to a transferred object at claim 8 in the exposure approach that invention irradiates a beam of light at a 
transferred object, and imprints the pattern of a transferred object on an imprint object. 
[0022] The above-mentioned linearly polarized light light of invention according to claim 9 is the exposure 
approach according to claim 8 by which the pattern of an imprint object made the plane of polarization 
parallel to the field imprinted. 

[0023] Invention indicated to claim 10 is the exposure approach according to claim 9 by which incidence of 
the above-mentioned linearly polarized light light is carried out [ two or more ] to a transferred object from a 
light source field. 

[0024] The linearly polarized light light from [ of the above-mentioned plurality / invention / which was 
indicated to claim 1 1 ] a light source field is the exposure approach according to claim 10 that the 
polarization direction of the linearly polarized light light from [ which counters ] a light source field is 
parallel. 
[0025] 

[Function] The principle of oblique-incidence exposure of the linearly polarized light light concerning this 
invention is explained taking the case of zona-orbicularis lighting. As shown in drawing 1 , Polarizer P is 
arranged so that the polarization direction of opening which counters the aperture section A which has the 
ring-like opening O among two or more openings may be in agreement. The type which extended the 
polyvinyl alcohol (PVA) which can penetrate ultraviolet radiation as a polarizer P, the so-called Polaroid 
system HN film, and KN film are applicable. Moreover, it is also possible to use a calcite, Xtal, a quartz, or 
the birefringence mold polarizer that consists of fluorite. Furthermore, a polarizing prism etc. is applicable. 
[0026] The transparency cross multiplier which generally expresses contrast on the strength [ optical ] with 
the lap of the effective light source and a pupil function: It is determined by the ratio for a part for zero- 
order Mitsunari of TCC, and primary [ **] Mitsunari. Moreover, an angle of diffraction becomes large, so 
that a pattern becomes dense. This angle of diffraction theta is searched for by theta=sin -1 (lambda/p). 
However, lambda shows exposure wavelength and p shows a pattern pitch. If an angle of diffraction 
becomes large, in order that the lap of the effective light source and a pupil function may decrease, a part for 
**primary Mitsunari of TCC is decreased gradually. Consequently, in unpolarized light exposure, contrast 
on the strength [ optical ] decreases, so that a pattern becomes dense, and it becomes resolving impossible at 
the last. 

[0027] On the other hand, with the zona-orbicularis lighting which has arranged Polarizer P, the component 
of TE polarization wave parallel to the direction of a pattern increases as a pattern becomes dense and 
whenever [ angle-of-diffraction ] increases. For this reason, contrast on the strength [ optical ] has small 
attenuation compared with unpolarized light exposure, and high definition can be attained. Furthermore, 
attenuation of the optical contrast at the time of defocusing is also small by TE polarization wave 
component, and there are also few falls of the depth of focus. Therefore, the depth of focus resolving power 
and near the resolution limit can also be raised 10 to 20% compared with the case of unpolarized light 
exposure, although it is dependent on a resist. 
[0028] 

[Example] Hereafter, the example of this invention is explained to a detail using a drawing. Drawing 2 - 
drawing 5 are drawings for explaining one example of this invention. The aligner concerning this invention 
can use the thing of a configuration of being shown in drawing 5 . 

[0029] If this projection aligner is explained with reference to drawing 5 , this equipment has the light 
source 1 of a mercury lamp or laser. The beam of light injected from the light source 1 penetrates the optical 
system 2 of a beam expander etc., and is reflected in a mirror 3. Furthermore, this reflected light serves as a 
uniform parallel ray by passing the fly eye lens 4. The aperture 5 is arranged directly under the fly eye lens 
4. A parallel ray passes opening of an aperture 5 and is irradiated in the direction of slant through a 
condensing lens 6 to the reticle 7 in which the predetermined pattern was formed. Furthermore, a beam of 
light is a configuration which the projection lens 8 is penetrated and is irradiated by the wafer 9. In the 
above aperture 5 and condensing lens 6, the wafer 9 shows the substrate whose reticle 7 is an imprint object 
about a transferred object in an oblique-incidence member, respectively. 

[0030] Here, the aperture 5 to be used has the thing in which opening of various configurations was formed 
in drawing 4 , as (a) - (f) shows. It is in the field of the circular aperture 5, and all arrange the field core 
annularly as a core, and are formed. And the polarizer mentioned above to each of these openings is 
arranged. The polarizer which estranged 180 degrees and was arranged in openings which counter is set up 
so that the polarization direction may become parallel. For example, if it is in the aperture which has 
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opening (refer to drawing 4 (b)) of four-point lighting, the polarizer is arranged so that the polarization 
direction may become parallel in opening which counters. 

[003 1 ] The comparison with the aperture which does not contain a polarizer in below is performed. In the 
case of the usual aperture, primary (pitch equivalent to angle of diffraction shown in drawing 2 by a and b) 
diffracted-light reinforcement is large to X of a specific dimension, and the direction pattern of Y, and 
contrast on the strength [ optical ] is also high. However, in order that the optical reinforcement of the 
primary diffracted light may decrease to the direction pattern of 45 degree compared with the zero-order 
diffracted light, contrast on the strength [ optical ] deteriorates, consequently serves as resolving impossible. 
On the other hand, in the case of the aperture which has arranged the polarizer of this invention, to X and the 
direction of Y, a property almost equal to the case where he has no polarizer is acquired. On the other hand, 
although primary diffracted-light reinforcement is decreased like an unpolarized light aperture, in order that 
TE polarization light may carry out incidence of it to parallel with the direction pattern of 45 degree to the 
direction pattern of 45 degree, attenuation of contrast on the strength [ optical ] becomes slight. The 
situation is shown in drawing 3 (a) and (b). Generally, as for the direction of a pattern of a semiconductor 
device, it is rare that they are only X and the direction of Y, and the pattern of the direction of 45 degree 
usually exists. This four-point lighting aperture that added the polarizer is effective not only in X and the 
direction pattern of Y but the direction pattern of 45 degree. 

[0032] Next, this invention is explained about the case where laser beams, such as KrF and ArF, are made 
into the light source. Generally, a laser beam oscillates the light which carried out the linearly polarized 
light. Therefore, it is possible to arrange the polarization direction at the same time it operates a light source 
configuration orthopedically, in case this laser beam is divided by a beam splitter etc. and oblique incidence 
lighting is performed. Therefore, as shown in (f) of this drawing, the same effectiveness can be acquired by 
making in agreement the case and the polarization direction of the configuration ((e) of drawing 4 ) stated in 
the above-mentioned example. 

[0033] As mentioned above, although the case where four-point lighting was applied was explained, if it is 
in this invention, the same effectiveness can be acquired also in other oblique incidence exposure, i.e., two- 
point lighting as shown in drawing 4 , eight-point lighting, or zona-orbicularis lighting. 
[0034] 

[Effect of the Invention] Since the component which performs oblique incidence lighting with linearly 
polarized light light, and is illuminated by TE polarization wave of a direction parallel to a pattern side is 
increased according to this invention, it has the effectiveness that the depth of focus definition and near the 
resolution limit is expanded. Moreover, it has the effectiveness which controls degradation of the definition 
of the direction pattern of 45 degree in four-point lighting. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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*KHU ^^fc, &M]s*ttW*#-vm*±lcLX 20 

<r>mjt&Msmmnm*\\sX\i^ 

[0 0 0 9] £P>fc N fi»163tt*fflV^T«3t*ff5*Mr, 

fTfcAl^tSfcOiPlftfiA^-rS-^ TMIH6S (A 
^|SiIfcTEfl|Jtt«k:»LTStt^lftOffl3t»D tfAW 

<o mimm&Ttzcttf, 

U n n oflS&tCcfcoT.. TProceeding o 
f SPIE, 19 2 7 (1 9 9 3¥) J 7 30 

KHlTnStrEVSo cnti, EI7 fc^-T«fc?K, TEA 
TtKOii^ 0 #@ jff ft £ ± 1 #niSrJte ci« i: 

avh7XhtfiRl±t5o cnicttU TM{gfti£t4 0 
[0 0 10] 

»fcgH'N©»fflfc, 7^-?*-*%Mt&<DfrX'& 40 
0, SaTfei. 0 LfrL&tf^ j eoifll±SttJtl2W'J^ 

[ooi i] tit. mKKmmLtciMmfte. * 

[0 0 12] «6t, iEilftftifftcD^aU-S/g 
14, H©«t-5tc||-r^'rx«Jgt3iffl-rs<OA^WStte 50 
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^LTV^tcO-ef4^t\ 
[0 0 13] #f8m3©lW«\ )8®7J*5«fctflg 

[0 0 14] 

[fflH£ft¥ft't5fc4&cD?K] ISJRJR 1 Kffi«LfcfEW 
ttMflftft i: -T 5 <lft?%{f * K.WtMmx3b 3„ 

[oo 1 5] mmk2\amLtc.wn&, mmmm 
comfoicttLxxmzmizmm 
z%M£s ytMtxT-i?t<Dmicmmznrcu?tfr 

ftmfr%<09tMZl'1-t)l'lcttLX®tblcX%?Z®tb 

zmytirttirzmymmxibZo 

[0 0 16] M#E3fcK«<D£»]{i, imm^it, 

zvmmmftfttDmftffizwmfcttLxmr tt sis 
*JS2 icmm<omimMx&%o 

[0 0 17] W#SUfcffi«LfcBWi, ±IS?4i6A*f 

6nfc7^-?- + -*WU C07/*-f-lr-ttttttK 
WLTSil&iS-PSBWCSR^nfcBBP*^*, COM 
□Ktt±IM* ; ?3WESnfclll«« 1 . 2 3* 

[ooi8] mw%.5icim<Dmw&. ±E7/<-?-+ 
-(4fi^«{cE$n/cMP^ ; s-r 5II*js 4 tcEttos 

[0 0 19] lfjR«6tgS«Lfcl8W4, ±EU^;U 
BBft«W*r*!SWUyXiB»»Jfcll#W 1 . 2, 3. 4 

[0 0 2 0] W#87fc|E«Lfcf8Wtt, ±EJtWtt« 
^^rHW-rSb— !f «r#t?IS*« 1 , 2, 3, 4, 5 
$fct4 6 ®vv$*nfr l 9Kc8B«0«)tSBTaB*. 

[00 2 1] 89#«8fcgE«Lfefi«W{4, Tt^MK 

xmz>w,mmx&% 0 

[0022] mMmKmm<DWft&, isamwtst 

[0 0 2 3] IS*JI 1 0fcE«LfcaWtt, ±ISfi^{l 

[0 0 2 4] l l }c|S«cbfc58Wt4, ±e«»o 
l^lA^©ifi»«)tit<Offil^l6j*W-e*5»#fl|l o 



5 

[00 2 5] 

j§$-f 5 c i: A^-P t S 3p u e - /|/7;1>3-/1> ( p v A ) 

[0 0 2 6] Hfifc, ftSaasyh^XMi, Sa&ftjS 
t ll|»&<D«S t) -pSTMi! *dx«»:TCCO0* 

It, 0 = sin"' (A/p) T?#«>6n5o ffiU Alt 
Stftfifi, ptt/^-ytf-y^^-To HJfft««**< 

&s£, if^wtBHRfcoaa 
t c cco± i ^)M»{t^stcw*-rSo 

[0 0 2 7] «3WP*EBLfcllfl«»WT»tt, 

fcto, ft&jgnv'h^xMt, ^fijtByetit^T, k 

bictmt%t>\ IPflWfiBJttOWdJCJt^T 10-2 0 
[0 0 2 8] 

[^M'J] WT, *«WO*JtW*Hlil*fflt'»T«HIE 

BW-r *. 02-05 tt*awo-^i6Sflfiji6Biwr *fc 

[0 0 2 9] 0 5*#8aLTi:©S»a^SK%SiWr 

C£tc<fcD, £)-&¥t77 l Gili:&So 77^7^U>X 
4 OifiTC{t7^-f- + - 5 tfERSftT^S. ¥ffitt 

U>X8*aiiL/T«>x-/N9KJHW*n*«l)«"P» 
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tte^T-fesstg^^n^n^LT^So 

[00 3 0] HCX\ figffl-T57^-f-V-5tt, 04 
t (a) ~ (f) T'^f <fc9K, 84?©jg«oUBpfB% 

Btc&oT, ^Offi^Ml^^L^LTSttKE^LTJg 

Lfc«£P*ERLT^*. 1 8 0«*llflUTWlRrrs 
HlP«BB±KE»*nfc*3ieFfcl:, *©<I#7?fitf¥fir 
10 fcfc^iSKK^SttTVSo 0>J^-(t4^W<DfflPg|5 
(0 4 (b) » *W"r*7/<~7-V-(Ci&oTtt, 

ft^EBLTl^So 

[0 0 3 1] J-XTtC fflft^fc^Sfc^/^-**-*: 

ojt«*ffd. anw^ ws^-ffio 

X, Y#fi/<*-yKttLT (H2fCa, bT'^L/cla] 
fiay h5Xh*>i^V\> LfrLfctfe, 4 5° 77l6]/^ 
20 HH><«'>-fSfci^ ftSaenyhvXMi&ftU ^o 
fc7^-f-+-0»^{Cfi, X, YfllRlKttLTtt, (I 

5° Tjft/^-xcttL-nt, i ^@9f>taa«, ifffi 

3te7/<-*+-H8E^r«t>©<DT Effiftfttf 4 5° 
hOMstiWc&So ^CO1$?*03 (a) . (b) 
X, Y7?|6lO^T£SCi:ti$ni;-* , 9, 4 5° TjIoJCD 
B^7^°-f-+-tt, X, Y £1^2 4 
[0 0 3 2] KrF, A r F m<D ]s-*fftZft.m 

Cfc^Rlfll-PSSo Ufc^oT, |1|0<D (f) (C/T^-TJ: 
^tc, ±E*«WeiS'<fc»tt (040(e)) cDif^ 
40 t^cDliTtTT-lfel^^-Sf^^SC fcfCfcO, BlttOS»S 

[0 0 3 3] W±, 4 Lfc»*tB LTO 

It, tt^^tfc^Tfe, BI«osas«r1iS<:i:^-e* 

So 

[0 0 3 4] 

50 -rSfiSc^JfA^-arT^Sfc*, <B«ttfe<fctf»«HW 
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[03] m2ic7Kt 4 timwic&^TimxmKtmx io 

fiX. Y^|6k (b) (i4 5° TjfiSr^fo 

£©«DBeB£svf0-e&5o 

[0 5 ] *^<DHMi)*5J;t>«^X-r -y AOt^^* 



[01] 
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*£7Kf0T*fc5o 

[06] P(i^S^Cfc^57^-^ + -«tt^1-0 

[07] TE<i)ti:TM<i^©^(r)ti®^IUB^1-§0 
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